Relevance of histone acetylation and replication timing for deposition of centromeric histone CENP-A.
A centromere-specific variant of histone H3, centromere protein A (CENP-A), is a critical determinant of centromeric chromatin, and its location on the chromosome may determine centromere identity. To search for factors that direct CENP-A deposition at a specific chromosomal locus, we took advantage of the observation that CENP-A, when expressed at elevated levels, can get incorporated at ectopic sites on the chromosome, in addition to the centromere. As core histone hypoacetylation and DNA replication timing have been implicated as epigenetic factors that may be important for centromere identity, we hypothesized that the sites of preferential CENP-A deposition will be distinguished by these parameters. We found that, on human dicentric chromosomes, ectopically expressed CENP-A preferentially incorporates at the active centromere only, despite the fact that the levels of histone acetylation and replication timing were indistinguishable at the two centromeres. In CHO cells, ectopically expressed CENP-A is preferentially targeted to some, but not all telomeric regions. Again, these regions could not be distinguished from other telomeres by their acetylation levels or replication timing. Thus histone acetylation and replication timing are not sufficient for specifying the sites of CENP-A deposition and likely for centromere identity.